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ύονͷ಺෦ʹ͓͍ͯిࢠີ౓͕૿େ͍ͯ͠ΔͨΊɺ ޫֶ؍ଌͰ͸ 630.0 nm େؾޫ͕૿
େͨ͠ྖҬͱͯ͠؍ଌ͞ΕΔɻͦΕʹՃ͑ɺۃףύονʹ൐͏ϓϥζϚີ౓ͷ૿େ͕ݪҼͱ
ͳΓɺGPS Ӵ੕ʹΑΔଌҐʹ਺ m ఔ౓ͷޡ͕ࠩੜ͡Δ͜ͱ͕஌ΒΕ͍ͯΔɻຊݚڀͰ͸ఆ
ৗతͳଠཅ෩σʔλͱɺ࣓ؾ๺ۃʹۙ઀͓ͯ͠Γɺۃ໷ͷ࣌ظͰ͸ MLAT/MLT ۃ࠲ඪܥ
ʹ͓͍ͯ΄΅ఆ఺ͱߟ͑ΒΕΔ৔ॴͰͷ 24 ࣌ؒ࿈ଓ؍ଌ͕ՄೳͳΧφμɾΠ΢ϨΧͰͷޫ
ֶ؍ଌΛ૊Έ߹ΘͤɺେྔͷΠϕϯτͷղੳΛ௨ͯ͡ CME, CIR, ੩Ժ࣌ͷ 3 ͭͷଠཅ෩
ͷύλʔϯͱۃףύονͷੑ࣭Λൺֱ͢Δ͜ͱͰۃףύονͷൃੜཁҼΛղ໌͢Δ͜ͱΛ໨
తͱ͍ͯ͠Δɻ
ຊݚڀͰ͸ɺCME, CIR, ੩Ժ࣌ͷ 3 ͭͷύλʔϯʹ͓͚Δۃףύονͷੑ࣭Λൺֱ͢Δ
ͨΊʹɺΠ΢ϨΧͰͷ؍ଌ։࢝೔Ͱ͋Δ 2015 ೥ 10 ݄͔Β 2017 ೥ 2 ݄ͷౙقʹ؍ଌ͞Ε
ͨ௕ظؒͷσʔλΛ༻͍ͯղੳΛߦ͏ɻղੳํ๏͸ɺΠ΢ϨΧͰ؍ଌ͞ΕͨσʔλΛ༻͍
ͯɺಈըͱશఱը૾ͷೆ๺அ໘ͷ࣌ܥྻσʔλͰ͋ΔέΦάϥϜΛ࡞੒͠ɺ໨ࢹʹΑΔۃף
ύονݕग़Λߦ͍ɺͦͷޙɺͦΕͧΕͷΠϕϯτ͕ CME, CIR, ੩Ժ࣌ͷͲͷύλʔϯͰ͋
Δͷ͔Λ൑ผ͠ɺ࠷ޙʹൺֱΛߦ͏ɻຊݚڀͰ͸ɺ߹ܭͰ 202 ೔෼ͷσʔλΛ༻͍ͯ 335
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ͳ͍ͬͯΔྖҬͰ͋Δɻి཭ݍ͸ಛ௃͕ҟͳΔ D ྖҬɺE ྖҬɺF ྖҬͷ 3 ͭͷ૚ʹ෼͔
Ε͓ͯΓɺD ྖҬ͸ߴ౓ 70 - 85 km , E ྖҬ͸ߴ౓ 85 - 160 km , F ྖҬ͸ߴ౓ 160 - 500
km ͷൣғͰ૚͕ܗ੒͞Ε͍ͯΔɻਤ 1.1 ͸ి཭ݍͷిࢠີ౓ͱதੑେؾͷߴ౓ϓϩϑΝΠ
ϧͰ͋Δɻന͍఺ઢ͸னؒͷߴ౓ϓϩϑΝΠϧɺࠇ͍ઢ͸໷ؒͷߴ౓ϓϩϑΝΠϧΛࣔͯ͠
͍ΔɻຊݚڀͷݚڀྖҬͰ͋Δి཭ݍ F ྖҬ͸ଠཅۃ୺ࢵ֎ઢʹΑΓࢎૉݪࢠ͕ి཭ͯ͠
Ͱ͖ͨ΋ͷͰɺΠΦϯͷओ੒෼͸ࢎૉݪࢠΠΦϯͰ͋Δɻిࢠີ౓͸ 1 cm3౰Γ 105 - 106




ਤ 1.1: IRI95, MSIS-E-90 ϞσϧʹΑΔి཭ݍͷిࢠີ౓ͱதੑେؾͷߴ౓ϓϩϑΝΠϧ
(ന͍఺ઢ: னؒͷߴ౓ϓϩϑΝΠϧ, ࠇ͍఺ઢ: ໷ؒͷߴ౓ϓϩϑΝΠϧ).
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1.2 ࿭੕ۭ࣓ؒؒ৔(IMF : Interplanetary Magnetic Field)
ଠཅ෩ͱ͸ଠཅ͔Β࣓৔Λ൐ͬͨϓϥζϚ͕์ग़͞ΕΔݱ৅Ͱ͋Δɻଠཅ෩ͷฏۉ଎౓͸
400 km/s Ͱɺ଎͍࣌ʹ͸ 1000 km/s Λ௒͑Δ৔߹΋͋Δɻଠཅ෩ʹ൐ͬͯ์ग़͞ΕΔ࣓৔
Λ࿭੕ۭ࣓ؒؒ৔ (IMF : Interplanetary Magnetic Field)ͱݺͿɻIMF ͸஍ٿͷݻ༗࣓৔ͱ
૬ޓ࡞༻͠ɺΦʔϩϥͳͲͷ௒ߴ૚େؾݱ৅Λੜͤ͡͞Δɻಛʹଠཅ׆ಈ͕׆ൃԽͨ͠ͱ
͖ʹ์ग़͞Εͨڧ͍ IMF ͸஍ٿۙ๣ͷӉ஦؀ڥΛܹ͘͠ཚ͠ɺΑΓ໌Δ͍Φʔϩϥ΍ۃף
ύονΛҾ͖ى͜͢ɻIMF ͸ଠཅͱ஍ٿͷؒʹ͋Δ ACE Ӵ੕ʹΑͬͯɺGeocentric Solar
Magnetospheric (GSM)࠲ඪܥʹ͓͚Δ x ੒෼ (Bx), y ੒෼ (By), z ੒෼ (Bz) ͷ 3 ͭͷ੒
෼ʹ෼͚ͯ؍ଌ͞ΕΔɻ(ਤ 1.2 ࢀর)







ى͜Δݱ৅Ͱ͋Δ (ਤ 1.3 ࢀর)ɻଠཅϑϨΞ͸์ग़͞ΕΔ X ઢͷڧ౓Ͱେ͖͍ॱʹ X, M,
C, B, A ͷ 5 ͭͷ౳ڃʹ෼ྨ͞Ε͍ͯΔɻྫ͑͹ɺC6 ͸ C2 ͷ 3 ഒͷڧ౓Ͱ͋Δ͜ͱΛࣔ
͠ɺX Ϋϥε͸ྫ֎తʹ 10 Ҏ্ͷ਺஋Ͱද͞ΕΔɻଠཅϑϨΞ͸೔ৗతʹൃੜ͓ͯ͠Γɺ
̍ ೥ؒͰ͸ C Ϋϥε͕਺ 100 ճɺM Ϋϥε͕਺ 10 ճɺX Ϋϥε͸਺ճఔ౓ൃੜ͍ͯ͠






ਤ 1.4: ଠཅͷࠇ఺਺ͱଠཅ׆ಈ౓ɺॎ࣠: ଠཅͷࠇ఺਺ɺԣ࣠: 2000 ೥͔Β 2018 ೥
(http://www.swpc.noaa.gov/products/solar-cycle-progression).
1.4 ίϩφ࣭ྔ์ग़ (CME: Coronal Mass Ejection)
ίϩφ࣭ྔ์ग़ (CME : Coronal Mass Ejection) ͸ଠཅϑϨΞʹ൐͍ଠཅίϩφͷϓϥ
ζϚ͕େྔʹ࿭੕ۭؒؒ΁ͱ์ग़͞ΕΔݱ৅Ͱ͋Δɻਤ 1.5 ͷࠨଆ͸ CME ͷൃੜ໛ࣜਤ




͞Ε͍ͯͳ͍ɻCME ͷશ໘Ͱ͸িܸ೾͕ܗ੒͞Εɺ͜ͷিܸ೾ͷγʔεྖҬͱ CME ಺෦
Ͱ͸ɺີ౓ɾ଎౓ɾ࣓৔ڧ౓͕૿Ճ͓ͯ͠Γɺ஍ٿۙ๣ͷ௒ߴ૚େؾʹ৙ཚΛҾ͖ى͜͢ɻ
·ͨɺCME ͸಺෦ʹ࣓ؾϩʔϓߏ଄ (࣓ؾӢ : Magnetic Cloud) ΛؚΜͰ͍Δ৔߹͕ଟ͘ɺ
Magnetic Cloud ಺ͷ࣓৔͸஋͸େ͖͍͕มಈ͸ൺֱతখ͍͜͞ͱ͕஌ΒΕ͍ͯΔ (ਤ 1.5














Δ͜ͱʹΑΓɺճؼੑͷ৙ཚΛҾ͖ى͜͢ɻਤ 1.5 ͷӈଆ͸ CIR ͷൃੜ໛ࣜਤͱ CIR ൃ
ੜʹ൐͏ଠཅ෩ύϥϝʔλͷมಈΛද͍ͯ͠ΔɻCIR ͸௿଎ଠཅ෩ͱߴ଎ଠཅ෩ͷ૬ޓ࡞
༻ʹΑͬͯൃੜ͢ΔͨΊɺઌߦ͢Δ௿଎ଠཅ෩ͷ෦෼͕ѹॖ͞Εີ౓͕ߴ͘ͳΓɺͱ͖ʹ͸
100 cc−1 Λ௒͑Δ͜ͱ΋͋Δ͕ɺѹॖ͞Εͨ௿଎ଠཅ෩ͷޙํͰυϩοϓ͢Δ (ਤ 1.5 N)ɻ
࣓৔ڧ౓͸ CME ͷ࣌΄Ͳ૿Ճ͸ͤͣɺ20 nT ఔ౓Ͱ͋Δ͜ͱʹՃ͑ɺ؇΍͔ʹมԽͯ͠
͍͘͜ͱ͕Θ͔Δ (ਤ 1.5 Bi)ɻ·ͨɺਤ 1.5 தͷ Bi Ͱࣔ͞Ε͍ͯΔ࣓৔ͷ੒෼ʹண໨͢Δ
ͱɺCME ൃੜ࣌ʹ͸ݟΒΕͳ͍ܹ͍͠มಈ͕͋Δ͜ͱ͕Θ͔Δɻ͜ͷܹ͍࣓͠৔੒෼ͷม
ಈ͕ CME ͷ࣌ʹ͸ݟΒΕͳ͍Α͏ͳӨڹΛ௒ߴ૚େؾʹٴ΅͢ͱߟ͑ΒΕ͍ͯΔɻ
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ਤ 1.5: CME,CIR ൃੜͷ໛ࣜਤͱͦΕʹ൐͏ύϥϝʔλͷมಈ (ࠨଆ: CME, ӈଆ: CIR),
্͔Β࣓৔ڧ౓, ࣓৔੒෼, ଠཅ෩ͷ଎౓, ଠཅ෩ͷີ౓, ଠཅ෩ͷԹ౓, DST ࢦ਺, ిࢠଋ
[1].
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1.6 ۃףҬ
ਤ 1.6 ʹ͓͍ͯ Polar Cap ͱࣔ͞Ε͍ͯΔྖҬ͕ۃףҬͰ͋Δɻ࣓ؾҢ౓Ͱද͢ͱɺ๺
൒ٿͰ͸࣓ؾҢ౓ 75 ౓Ҏ্ͷߴҢ౓ྖҬͰ͋Δɻౙقʹ͸ɺߴҢ౓Ͱ͋ΔͨΊ೔র͕ಧ͔
ͣɺ೔রʹΑΔϓϥζϚੜ੒͕ߦ͑ͳ͍ͨΊɺۃףҬͷిࢠີ౓͕ඇৗʹ௿͍͜ͱ͕஌ΒΕ
͍ͯΔɻਤதͷ Aurora Oval Ͱࣔ͞ΕΔྖҬ͕Ұൠతʹ೑؟Ͱݟ͑ΔΦʔϩϥ͕ݱΕΔྖ
ҬͰ͋ΔɻۃҬͰ͸ɺΦʔϩϥҎ֎ʹ΋༷ʑͳ௒ߴ૚େؾݱ৅͕ൃੜ͍ͯ͠ΔɻͦͷҰͭʹ
ຊݚڀͷର৅Ͱ͋Δۃףύον͕͋Δɻ



















ਤ 1.7: ۃףి཭ݍϓϥζϚରྲྀͷϞσϧ [2].
·ͨɺి཭ݍϓϥζϚରྲྀ͸ IMF ͱؔ܎͓ͯ͠ΓɺIMF ͷมԽ͕࣓ؾݍΛհͯ͠ి཭ݍ
ʹ఻ΘΔ͜ͱͰϓϥζϚରྲྀ͕มԽ͢ΔɻϓϥζϚରྲྀͷ଎͞͸ IMF Bz ੒෼ʹӨڹΛड
͚ɺBz ੒෼͕ೆ޲͖ʹڧ͘ͳΔ΄ͲϓϥζϚରྲྀͷ଎౓͸଎͘ͳΔͱߟ͑ΒΕ͍ͯΔɻ·
ͨɺϓϥζϚରྲྀͷܗঢ়͸ IMF By ੒෼ʹӨڹΛड͚ɺBy ੒෼ͷਖ਼ෛʹԠͯͦ͡ΕͧΕਤ
1.8 ͷ (a), (b) ͷΑ͏ʹܗঢ়͕มԽ͢Δͱߟ͑ΒΕ͍ͯΔɻ͜ͷܗঢ়ͷมԽʹΑΓɺϓϥζ
Ϛରྲྀ͕೔রҬߴີ౓ϓϥζϚΛۃףҬʹऔΓࠐΉܦ࿏͕େ͖͘มԽ͢Δɻ
ਤ 1.8: By ͷਖ਼ෛΑΓมԽ͢Δి཭ݍϓϥζϚରྲྀϞσϧɻࠇ͍෦෼͕ਖ਼ͷϙςϯϯγϟ
ϧɺന͍෦෼͕ෛͷϙςϯγϟϧΛࣔ͢ɻ (a) IMF By ʼ 0 ࣌ͷి཭ݍϓϥζϚରྲྀϞσ
ϧɻ(b) IMF By ʻ 0 ࣌ͷి཭ݍϓϥζϚରྲྀϞσϧ [2].










େ͖͘ͱ΋ɺ೔রҬͷϓϥζϚΛ໷ଆ΁༌ૹͰ͖ͳ͍ɻΑͬͯɺਤ 1.9 ʹ͓͍ͯ͸ A ͷ৔
߹͕࠷΋೔রҬϓϥζϚΛऔΓࠐΈ΍͍͢ঢ়ଶͰ͋ΓɺD ͷ৔߹͕࠷΋೔রҬϓϥζϚΛ
औΓࠐΈʹ͍͘ঢ়ଶͰ͋Δɻ
ਤ 1.9: ి཭ݍϓϥζϚରྲྀͷηϧͷେ͖͞ͱ Terminator ͱͷҐஔؔ܎ (a: ରྲྀηϧେɺ
Terminator ۙ, b: ରྲྀηϧେɺTerminator ԕ, c: ରྲྀηϧখɺTerminator ۙ, d: ରྲྀηϧ
খɺTerminator ԕ).
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1.9 ి཭ઉ (TOI: Tongue Of Ionization)
ి཭ઉͱ͸ɺனؒଆͷߴີ౓ϓϥζϚ͕ۃףҬ্ۭΛྲྀΕΔۃףి཭ݍϓϥζϚରྲྀʹ
ΑͬͯۃףҬ΁༌ૹ͞ΕΔ͜ͱͰൃੜ͢ΔɺઉͷΑ͏ʹࡉ௕͍ܗঢ়ͷߴີ౓ϓϥζϚྖҬͰ














ਤ 1.11: GPS ΍Ϩʔμʔͳͱͷి೾؍ଌʹݟ
ΒΕΔ TOI[3].
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1.10 ۃףύον










Ε͍ͯΔɻ·ͨɺۃףύον͸ਫฏํ޲ʹ਺ 100 - 1000 km ఔ౓ͷۭؒεέʔϧΛ࣋ͪɺߴ
౓ํ޲ʹ΋਺ 100 km ͷۭؒεέʔϧΛ࣋ͭɻਤ 1.12 ͸ύονͷੜ੒ϝΧχζϜͷ໛ࣜਤ
Ͱ͋Γɺ೔রҬͰੜ੒͞Εͨߴີ౓ϓϥζϚ (ന͍ྖҬ)͕ۃףҬ্ۭΛྲྀΕΔϓϥζϚର
ྲྀʹऔΓࠐ·Εɺ൓ଠཅํ޲΁ͱ఻ൖ͍ͯ͠Δ༷ࢠΛදͨ͠΋ͷͰ͋Δɻ
ਤ 1.12: ύονͷੜ੒ϝΧχζϜͷ໛ࣜਤ. ਤ 1.13: ޫֶ؍ଌΛ༻͍ͨۃףύονͷ؍ଌྫ.
ۃףύονͷൃޫ͸ࣜ (1.2), (1.3) Ͱࣔ͢ O+ ͷղ཭࠶݁߹ʹΑΓੜͨ͡ྭىঢ়ଶͷࢎૉ
ݪࢠ͕ࣜ (1.4) Ͱࣔ͢ΤωϧΪʔͷ௿͍ঢ়ଶʹભҠ͢ΔաఔͰ༨৒ͳΤωϧΪʔΛޫͱͯ͠
์ग़͢Δ͜ͱͰੜ͡Δ [6]ɻ
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O+ +O2 → O+2 +O (1.2)
O+2 + e → O(1S, 1D) + O(1D, 3P) (1.3)
O(1D) → O(3P) + hν(630.0 nm) (1.4)
͜ΕΒͷ 3 ͭͷࣜΑΓ 630.0 nm ੺৭େؾޫ͸ࢎૉΠΦϯͱࢎૉ෼ࢠͷ૒ํ͕ଟ͘෼෍ͯ͠






Hosokawa et al. [2009] ͸࣓ؾཛྷͷӨڹ͕౸དྷ͍ͯ͠Δ 2006 ೥ 12 ݄ 14 - 16 ೔ʹൃੜ
ͨ͠ TOI ʹؔͯ͠ɺϨκϦϡʔτϕΠͷߴ࣌ؒ෼ղೳͷશఱେؾޫΠϝʔδϟʹΑΔ؍ଌ
σʔλΛ༻͍ͨ 2 ࣍ݩϚοϓΛ࡞੒͠ɺDMSP Ӵ੕Ͱ؍ଌͨ͠σʔλͱ૊Έ߹ΘͤΔ͜ͱ
Ͱɺ TOI ͷٸܹͳ࣌ؒมԽͱৄࡉͳۭؒߏ଄ͷղ໌Λߦͬͨ [7]ɻHosokawa et al. [2010]
͸͜Εʹɺଠཅ෩ɺGPS શిࢠ਺ɺSuperDARNɺNOAA POES Ӵ੕ͷ؍ଌσʔλΛՃ͑
Δ͜ͱͰɺʮTOI ͸Կʹґଘͯ͠ग़ݱ͢Δͷ͔ʯɺʮTOI ͷಈ͖͸ԿʹΑ੍ͬͯޚ͞Ε͍ͯ
Δͷ͔ʯʹ͍ͭͯͷݕূΛߦͬͨ [8]ɻਤ 1.14 ͸ 2006 ೥ 12 ݄ 15 ೔ʹ؍ଌ͞Εͨ TOI Λ
ද͓ͯ͠Γɺന͍ྖҬ͕ਤதͷ্͔ΒԼํ޲ͷ൓ଠཅํ޲΁ͱ৳ͼ͍ͯΔͷ͕֬ೝͰ͖Δɻ
·ͨɺਤ 1.15 ͸ 2006 ೥ 12 ݄ 14, 15 ೔ͷ IMF ͷσʔλΛද͓ͯ͠Γ্͔Βॱʹ IMF ͷ
େ͖͞ɺIMF ByɺIMF Bz Ͱ͋Δɻॎ͕࣠ͦΕͧΕͷύϥϝʔλͷେ͖͞ɺԣ͕࣠࣌ؒΛ
ද͓ͯ͠Γɺփ৭Ͱғ·Εͨ࣌ؒଳͰ TOI ͕؍ଌ͞Ε͍ͯΔɻ͜ͷݚڀͰ͸ɺTOI ͷग़ݱ
ʹ͸ҎԼͷ 2 ఺͕ਂؔ͘༩͍ͯ͠Δ͜ͱΛ͍ࣔͯ͠Δɻ
1. ڊେͳ IMF Bz ʹΑΔߴҢ౓ϓϥζϚରྲྀͷ֦େʹ൐͏ۃףҬͷ֦େ
2. ڧ͍ IMF Bz ͕ܧଓ͢Δ͜ͱʹΑΓൃੜ͢Δి཭ݍਖ਼૬ཛྷʹ൐͏௿Ң౓೔রιʔεϓ
ϥζϚͷ૿େ
͜ΕΒͷཁૉ͸େ͖ͳ IMF Bz ͷҡ࣋ʹΑΓൃੜ͍ͯ͠ΔͷͰɺCME ൃੜʹ൐͏҆ఆత
ͳڧ͍ IMF Bz ͷঢ়ଶ͕ TOI Λܗ੒͢ΔॏཁͳཁҼͰ͋Δ͜ͱΛ͍ࣔͯ͠Δɻਤ 1.16 ͸
࣓ؾཛྷൃੜʹ൐͏ϓϥζϚରྲྀͷ֦େΛ͓ࣔͯ͠ΓɺͦΕʹ൐͍੺͍ԁͰғ·ΕͨۃףҬ͕
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֦େ͍ͯ͠Δ͜ͱ͕Θ͔Δɻ͜ͷΑ͏ʹɺۃףҬ͕֦େͨ͠৔߹ɺ௿Ң౓೔রҬιʔεϓϥ
ζϚΛۃףҬʹ TOI ͱͯ͠औΓࠐΉ͜ͱ͕ՄೳͰ͋Δɻ·ͨɺ௨ৗΧεϓ෇ۙͷ IMF By,
Bz ͷมಈʹ൐͏ϓϥζϚରྲྀͷٸܹͳมԽʹΑͬͯ TOI ͸෼அ͞Εɺۃףύον͕ൃੜ
͢Δɻ͔͠͠ɺTOI ൃੜظؒதʹ IMF By, IMF Bz ͷ૒ํ͕ਖ਼ෛͷ͍ͣΕ͔Ͱ҆ఆ͍ͯ͠
Δ৔߹ɺϓϥζϚରྲྀͷେ͖͞ɺܗঢ়͕มԽ͠ͳ͍ҝɺTOI ͕෼அ͞Εͣۃףύον͕ൃ
ੜ͠ͳ͍ɻࠓճͷΠϕϯτʹ͓͍ͯਤ 1.15 ͷ b, c Λࢀর͢ΔͱɺTOI ൃੜظؒத͸ CME
ൃੜʹ൐͏҆ఆతͳ IMF By,Bz Ͱ͋Γɺ͜Ε͕ TOI Λ෼அͤͣۃףύονΛൃੜͤ͞ͳ
͔ͬͨཁҼͰ͋Δ͜ͱ͕ࣔࠦ͞Ε͍ͯΔɻ
ਤ 1.14: 2015 ೥ 12 ݄ 15 ೔ 0130 - 0520 UT ʹ؍ଌ͞Εͨ 630.0 nm େؾޫͷ 10 ෼ຖͷ
σʔλ, Χϥʔεέʔϧ͸ Rayleigh ஋Λ͍ࣔͯ͠Δ [8].
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ਤ 1.15: 2006 ೥ 12 ݄ 14 ೔, 15 ೔ʹ͓͚Δ IMF ͷύϥϝʔλ, փ৭Ͱғ·ΕͨྖҬ͸ TOI
͕؍ଌ͞Εͨ࣌ؒ, a: IMF ͷେ͖͞, b: IMF By, c: IMF Bz[8].
ਤ 1.16: ࣓ؾཛྷൃੜʹ൐͏ϓϥζϚରྲྀ֦େͷ໛ࣜਤ (a: ੩Ժ࣌·ͨ͸ద౓ͳ৙ཚൃੜ࣌,
b: ࣓ؾཛྷൃੜ), ੺͍ԁͰғ·ΕͨྖҬ͸ۃףҬͷڥքઢΛ͍ࣔͯ͠Δ [8].
ୈ 1ষ ݚڀഎܠ 16
1.12 ݚڀ໨త
Hosokawa et al. [2010] Ͱ͸ CME ൃੜʹ൐͏ TOI ݚڀͰ͋Γ [8]ɺաڈʹߦΘΕ͖ͯͨ

















ຊݚڀͰ͸ɺ2005೥͔Βܧଓ͍ͯ͠ΔΧφμɾϨκϦϡʔτϕΠ (74.7◦N, 265.0◦E, 82.9◦MLAT)
ʹ͓͚Δ؍ଌʹՃ͑ΔܗͰɺ2015೥ͷ 10݄͔Β࣓ؾ๺ۃʹΑΓ͍ۙΠ΢ϨΧ (80.5◦ N, 273.6◦
E, 88.5◦ MLAT) ʹ͓͍ͯɺOMTIs (Optical Mesosphere Thermosphere Imagers) શఱେؾ
ޫΠϝʔδϟͷ؍ଌΛ։࢝ͨ͠ɻਤ 2.1 ͸ϨκϦϡʔτϕΠɺΠ΢ϨΧͷҐஔؔ܎Λࣔͯ͠
͓Γɺਤ 2.2 ͸ઃஔ͞Εͨ OMTIs Λࣔͨ͠΋ͷͰ͋Δɻ2 ͭͷΧϝϥ͸ 2 ෼ͷαΠΫϧͰ
ෳ਺ͷ෼ޫϑΟϧλʔΛ༻͍ͯҟͳΔ೾௕ͷޫΛผʑʹଊ͑Δ͜ͱ͕Ͱ͖ΔɻຊݚڀͰ͸੺
͍ޫ (೾௕ 630.0 nm)ͷ؍ଌσʔλΛ༻͍Δɻ·ͨɺΠ΢ϨΧ͸࣓ؾ๺ۃʹۙ઀͓ͯ͠Γɺ
ۃ໷ͷ࣌ظͰ͸ MLAT/MLT ۃ࠲ඪܥʹ͓͍ͯ΄΅ఆ఺ͱߟ͑ΒΕΔ৔ॴͰͷ 24 ࣌ؒ࿈
ଓ؍ଌ͕ՄೳͰ͋Δɻͳ͓ɺ༻͍ͨ 630.0 nm ͷ؍ଌͷ࿐ޫ࣌ؒ͸ 30 ඵͰ͋Δɻ
ਤ 2.1: Π΢ϨΧͱϨκϦϡʔτϕΠͷҐஔ
ؔ܎.
ਤ 2.2: ϨκϦϡʔτϕΠʹઃஔ͞Εͨ OMTIs
શఱେؾޫࡱ૾૷ஔ.
2.2 ACE Ӵ੕
ACE (Advanced Composition Explorer) Ӵ੕͸ଠཅ෩΍ཻࢠͷ؍ଌΛ໨తͱͯ͠ 1997 ೥
8 ݄ 25 ೔ʹଧ্ͪ͛ΒΕͨΞϝϦΧߤۭӉ஦ہ (NASA) ͷӴ੕Ͱ͋ΔɻACE Ӵ੕͸ଠཅ
ୈ 2ষ ؍ଌػث 18
ͱ஍ٿͷҾྗ͕ࢄΓ߹͏ϥάϥϯδϡ఺෇ۙͷϋϩʔيಓ্Ͱ؍ଌΛߦ͍ͬͯΔɻACE Ӵ
੕͸஍ٿ͔Β໿ 150 ສ km ཭Εͨ৔ॴʹҐஔ͍ͯ͠ΔͷͰɺϥάϥϯδϡ఺Λ௨աͨ͠ଠ
ཅ෩͕஍ٿʹ౸ୡ͢Δ 30 - 60 ෼લʹଠཅ෩ͷύϥϝʔλ΍ଠཅΛىݯͱ͢ΔߴΤωϧΪʔ
ཻࢠΛ؍ଌ͢Δࣄ͕ग़དྷΔɻACE Ӵ੕͸ଠཅ෩ͷ଎౓ɺIMF ͷ֤੒෼ͷ஋ɺిࢠີ౓Λ؍




























































ACE SOLAR WIND PARAMETER PLOT
Original Parameters at Satellite Position
06 Nov 2015
ਤ 2.3: ACE Ӵ੕͔ΒಘΒΕͨσʔλϓϩοτͷྫ, ্͔ΒॱʹɺIMF ͷେ͖͞ɺGSM ࠲
ඪܥʹ͓͚Δ IMF ͷ 2 ͭͷ੒෼ IMF ByɺIMF BzɺGSM ࠲ඪܥͷ x ࣠ํ޲΁ͷଠཅ෩
ͷ଎౓ Vx.
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2.3 OMNI σʔλ
ଠཅ෩ͷ଎౓͕ 200 - 700 km/s Ͱ͋Δ͜ͱ͔ΒɺACE Ӵ੕Ͱ؍ଌͨ͠ IMF ͕஍ٿʹ
౸ୡ͢Δ·Ͱͷ࣌ؒ͸ 30 ෼ - 60 ෼ఔ౓ͱ༧ଌͰ͖Δɻ͔͠͠ɺ࣮ࡍͷ౸ୡ࣌ࠁ͸ଠཅ෩
ͷ଎౓΍೾໘ͷ܏͖ʹΑͬͯมԽ͢ΔͨΊɺ࣮౸ୡ࣌ࠁͱ༧ଌ౸ୡ࣌ࠁͱͷޡ͕ࠩੜ͡Δɻ
OMNI σʔλ͸ ACE Ӵ੕ΛؚΉෳ਺ͷਓ޻Ӵ੕ͷ IMF ͷσʔλΛجʹଠཅ෩೾໘ͷ܏͖





SuperDARN (Super Dual Auroral Radar Network) ͸ɺ྆ۃҬʹి཭ݍɾ೤ݍΛ؍ଌͰ
͖ΔϨʔμʔΛઃஔ͠ɺۃҬશମͷి཭ݍͷ F ྖҬϓϥζϚରྲྀΛ؍ଌ͢Δࠃࡍڞಉϓϩ
δΣΫτͰ͋ΔɻԼͷਤ 2.4 ͸๺ۃҬͷ SuperDARN ͷ؍ଌࢹ໺Λࣔͨ͠ਤͰ͋ΔɻHF ଳ
ͷి೾Λ࢖༻ͨ͠ׯবੑϨʔμʔωοτϫʔΫʹΑͬͯɼϨʔμʔ͔Βࣹग़ͨ͠ి೾ͷࢄཚ
೾Λଌఆ͠ɼૹ৴ͨ͠ి೾ʹର͢Δड৴ి೾ͷύϫʔεϖΫτϧɺυοϓϥʔγϑτͷ৘ใ
ΛಘΔ͜ͱͰϓϥζϚ଎౓Λ؍ଌ͍ͯ͠Δɻ֤Ϩʔμʔ͸ɺ16 ຊͷૹ৴Ξϯςφͱ 4 ຊͷ
ड৴Ξϯςφɺܭ 20 ຊͷΞϯςφͰߏ੒͞Εɺ16 ͷํ޲ʹి೾Λૹ৴Ͱ͖ΔɻϏʔϜͷ෯
͸໿ 3.24 ౓Ͱɺ؍ଌϨϯδ͸ 180 - 3555 km Ͱ͋ΔɻSuperDARNͷ؍ଌσʔλΛ༻͍ͯ
ಘΒΕΔۃҬి཭ݍϓϥζϚରྲྀͷྫΛਤ 2.5 ʹࣔ͢ɻΧϥʔεέʔϧ͸੺͍΄ͲϓϥζϚ
ରྲྀͷ଎౓͕଎͍͜ͱΛද͍ͯ͠Δɻ
ਤ 2.4: SuperDARN ͷ؍ଌࢹ໺.




ຊݚڀͰ͸ CME, CIR, ੩Ժ࣌ͷ 3 ͭͷύλʔϯʹ͓͚Δۃףύονͷੑ࣭Λൺֱ͢Δ
ͨΊʹɺΠ΢ϨΧͰͷ؍ଌ։࢝೔Ͱ͋Δ 2015 ೥ 10 ݄͔Β 2017 ೥ 2 ݄ͷౙقʹ؍ଌ͞Ε
ͨ௕ظؒͷσʔλΛ༻͍ͯղੳΛߦ͏ɻ
3.1 ۃףύονͷݕग़
ຊݚڀͰ͸ҎԼͷखॱͰ CME, CIR, ੩Ժ࣌ͷۃףύονͷղੳΛߦͬͨɻ
1. Π΢ϨΧͰ؍ଌ͞ΕͨσʔλΛ༻͍ͯɺಈըͱશఱը૾ͷೆ๺அ໘ͷ࣌ܥྻσʔλͰ
͋ΔέΦάϥϜΛ࡞੒͠ɺ໨ࢹʹΑΔۃףύονݕग़Λߦ͏ɻҰྫͱͯ͠ɺਤ 3.1 ʹ
࣮ࡍʹ࡞੒ͨ͠ 2015 ೥ 12 ݄ 8 ೔ͷέΦάϥϜΛࣔ͢ɻॎ͕࣠ೆ๺அ໘ɺԣ͕࣠࣌ؒ









2. ۃףύον͕ݕग़͞Εͨظؒʹ͓͍ͯ OMNI σʔλΛղੳ͢Δ͜ͱʹΑͬͯ CME,
CIR, ੩Ժ࣌ͷ͍ͣΕ͔Λ൑ผ͢ΔɻCIR ͱ੩Ժ࣌ͷ൑ผʹ͍ͭͯ͸ޙఔهड़͢Δɻ
3. CME, CIR, ੩Ժ࣌ʹ൐͏ۃףύονͷੑ࣭ʹ͍ͭͯͷൺֱΛߦ͏ɻ
Ҏ্ͷखॱͰ໨ࢹʹΑΔݕग़Λߦ͏͜ͱʹΑΓɺਖ਼֬ʹ CME, CIR, ੩Ժ࣌ʹ൐͏ۃףύο
νͷݕग़Λߦ͏͜ͱ͕ՄೳͰ͋Δɻ
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ਤ 3.1: 2015 ೥ 12 ݄ 8 ೔ 0000 - 2400 UT ʹ͓͚Δೆ๺அ໘ͷέΦάϥϜ, ੺࿮: ۃףύο
ν͕ൃੜͨ࣌ؒ͠ଳ (ന͍ے͕ۃףύον), ੨࿮: ۃףύον͕ൃੜ͍ͯ͠ͳ͍࣌ؒଳ.
ਤ 3.2: Ӊ஦͔Β๺ۃΛݟԼΖ͢Α͏ͳ࠲ඪܥʹ 2015 ೥ 12 ݄ 8 ೔ʹΠ΢ϨΧͰ؍ଌ͞Ε









ද 4.1: 2015 ೥ 10 ݄͔Β 2017 ೥ 3 ݄·ͰͷΠ΢ϨΧͱϨκϦϡʔτϕΠͷ؍ଌ.




ଌͷํ͕ۃףύονͷ؍ଌΠϕϯτ਺͕໿ 1.3 ഒଟ͘ɺۃףύονͷ؍ଌ࣌ؒ͸໿ 2 ഒଟ
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4.2 ۃףύονͷϦετԽ
ද 4.2, 4.3 ͸ॳ೥౓؍ଌظؒ (2015 ೥ 10 ݄ - 2016 ೥ 2 ݄)ͱ࣍೥౓؍ଌظؒ (2016 ೥ 10
݄ - 2017 ೥ 2 ݄)ʹΠ΢ϨΧͰݕग़ͨ͠ۃףύονΛ·ͱΊͨ΋ͷͰ͋Δɻݕग़߲໨͸ۃ
ףύονͷൃੜ೔ɺൃੜ࣌ؒɺCME, CIR, ੩Ժ࣌ͷ൑ผɺۃףύονͷܗঢ়ɺྲྀΕํͰ͋
Δɻܗঢ়͸ਤ 4.1 ʹج͍ͮͯߦͳͬͨɻਤ 4.1 ͸ۃףύονͷܗঢ়ͷύλʔϯͷྫΛදͯ͠
͓ΓɺӉ஦͔Β๺ۃҬΛݟͨϚοϓʹΠ΢ϨΧ͔ΒಘͨσʔλΛϓϩοτͨ͠΋ͷͰ͋Δɻ
Χϥʔεέʔϧ͸ന͍΄Ͳ໌Δ͍͜ͱΛ͓ࣔͯ͠Γɺ(a) ͕๮ঢ়ͷۃףύονɺ(b) ͸ TOI,
(c) ͸ෆఆܗͷۃףύονͷྫΛද͍ͯ͠Δɻʮෆఆܗʯͱ͸ܗ͕όϥόϥͷঢ়ଶΛࣔ͢ɻ·
ͨɺCIR ൃੜظؒதʹൃੜͨ͠ۃףύον͸ҎԼͷ 2 ͭͷج४ͷͲͪΒ͔Λຬ͍ͨͯ͠Δ
ͳΒ CIR ൃੜʹ൐͏ۃףύον, ຬ͍ͨͯ͠ͳ͍ͳΒ੩Ժ࣌ʹൃੜ͢Δۃףύονͱ൑ఆ
ͨ͠ɻ
1. ଠཅ෩ͷ଎౓ Vx > 450 km/s
2. IMF ͷେ͖͞ IMF Bt > 7 nT
ج४ 1 ͸Ұൠతʹ΍΍ߴ଎ͷଠཅ෩ͱݴΘΕΔ஋ͷڥքͰ͋Γɺج४ 2 ͸஍ٿʹӨڹΛ
ٴ΅͢΄Ͳڧ͍ IMF ஋ͷڥքͱͳ͍ͬͯΔɻҎ্ͷج४͔Β࡞੒ͨ͠ද 4.2 - 4.3 ͔Β 3 ͭ




ۃףύονΛݕग़͢Δ͜ͱ͕Ͱ͖ͳ͍ɻΑͬͯ CME ൃੜʹ൐͏ۃףύον͸ଞͷ 2 ͭͷ
ύλʔϯͱൺ΂ͯඇৗʹݕग़ྫ͕গͳ͍͜ͱ͕༧૝͞Ε͍͕ͯͨɺ͜ͷදͰ΋ಉ༷ͷ݁Ռ
ΛಘΔ͜ͱ͕ग़དྷͨɻCIR ൃੜʹ൐͏ۃףύον͕ଟ͍͜ͱʹ͍ͭͯ͸࣍ͷষͰٞ࿦Λߦ




17 ྫͱɺΠϕϯτ਺ʹେ͖ͳ͕ࠩੜͨ͜͡ͱͰ͋ΔɻҎ্ͷ 3 ఺ʹ͍ͭͯ΋࣍ͷষͰٞ࿦
Λߦ͏ɻ
ୈ 4ষ ղੳ݁Ռ 24
ਤ 4.1: ۃףύονͷܗঢ়ʹؔ͢Δݕग़ྫ, (a): ๮ঢ়ͷۃףύον, (b): TOI, (c): ෆఆܗͷ
ۃףύον.
ද 4.2: ۃףύονͷϦετ (2015 ೥ 11 ݄ - 2015 ೥ 12 ݄).
೔෇ ؍ଌ࣌ؒ CME or CIR or ੩Ժ࣌ ܗঢ় ྲྀΕํ
11/6 0000 - 0600 CIR ෆఆܗ ଎౓มಈ
11/7 0000 - 0800 CME ଠ͍๮ঢ় ଎౓Ұఆ
11/9 0000 - 1200 CIR ଠ͍๮ঢ়ɺTOI ଎౓Ұఆ
11/10 0800 - 1100 CIR ෆఆܗ ଎౓มಈ
11/13 0000 - 0200 CIR ෆఆܗ ଎౓Ұఆ (஗͍)
11/13 2100 - 2400 ੩Ժ࣌ ෆఆܗ ଎౓Ұఆ (஗͍)
11/14 0000 - 0800 CIR ๮ঢ় ଎౓มಈ
11/17 2100 - 2400 ੩Ժ࣌ ෆఆܗ ଎౓Ұఆ
12/4 2200 - 2400 CIR ෆఆܗ ଎౓Ұఆ (஗͍)
12/5 2000 - 2400 CIR ๮ঢ় ଎౓Ұఆ
12/6 0000 - 1000 CIR ෆఆܗ ଎౓มಈ
12/7 1200 - 2000 CIR ๮ঢ় ଎౓มಈ (ඬ͍ͬͯΔ)
12/8 0000 - 0400 CIR ๮ঢ় ଎౓มಈ
12/8 1200 - 2000 CIR ๮ঢ় ଎౓มಈ
12/9 0000 - 0400 CIR ෆఆܗ ଎౓มಈ
12/9 1400 - 2100 ੩Ժ࣌ TOI ଎౓Ұఆ
12/10 0000 - 2400 CIR ๮ঢ় ଎౓มಈ (ඬ͍ͬͯΔ)
12/11 1200 - 2200 CIR ๮ঢ় ଎౓มಈ (ඬ͍ͬͯΔ)
12/12 1600 - 2400 CIR ๮ঢ় ଎౓มಈ (ඬ͍ͬͯΔ)
12/14 1400 - 2400 CIR TOI ଎౓Ұఆ
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ද 4.3: ۃףύονͷϦετ (2016 ೥ 10 ݄ - 2017 ೥ 2 ݄).
೔෇ ؍ଌ࣌ؒ CME or CIR or ੩Ժ࣌ ܗঢ় ྲྀΕํ
1/6 0000 - 0400 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
1/6 2000 - 2400 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
1/7 0000 - 0500 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
1/7 1800 - 2100 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
1/10 2000 - 2300 ੩Ժ࣌ ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
1/11 0400 - 0900 ੩Ժ࣌ ෆఆܗ ଎౓Ұఆ (஗͍)
1/11 2200 - 2400 CIR ๮ঢ় ଎౓Ұఆ (஗͍)
1/12 0000 - 0200 CIR ๮ঢ় ଎౓Ұఆ
1/31 0000 - 1200 ੩Ժ࣌ ๮ঢ় ଎౓Ұఆ (஗͍)
2/3 0000 - 0800 CIR ଠ͍๮ঢ়ɺTOI ଎౓Ұఆ (଎͍)
2/5 0300 - 0600 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
2/6 0300 - 0600 CIR ෆఆܗ ଎౓Ұఆ (஗͍)
2/6 2300 - 2400 CIR ෆఆܗ ଎౓Ұఆ (஗͍)
2/7 0000 - 0200 ੩Ժ࣌ TOI ଎౓มಈ
2/7 2300 - 2400 ੩Ժ࣌ TOI ଎౓มಈ
2/8 0000 - 1200 CME ๮ঢ়, TOI ଎౓Ұఆ
2/10 0000 - 0900 ੩Ժ࣌ ๮ঢ় ଎౓Ұఆ (஗͍)
2/11 0200 - 1000 ੩Ժ࣌ TOI ଎౓Ұఆ
2/12 0900 - 1200 ੩Ժ࣌ ๮ঢ় ଎౓Ұఆ (஗͍)
2/27 0400 - 0600 ੩Ժ࣌ ๮ঢ় ଎౓Ұఆ (஗͍)
10/4 0300 - 0700 CIR ෆఆܗ ଎౓มಈ
10/9 0700 - 0900 ੩Ժ࣌ ๮ঢ় ଎౓Ұఆ
10/10 0200 - 0900 ੩Ժ࣌ ෆఆܗ ଎౓Ұఆ (஗͍)
10/13 0700 - 1000 CME ๮ঢ় ଎౓Ұఆ
10/27 0300 - 0600 CIR ๮ঢ় ଎౓Ұఆ
10/29 0000 - 1200 CIR ๮ঢ় ଎౓Ұఆ (଎͍)
10/31 0000 - 1100 CIR ෆఆܗ ଎౓มಈ
11/1 0000 - 1200 CIR ෆఆܗ ଎౓มಈ
11/23 0000 - 0600 CIR ෆఆܗ ଎౓Ұఆ (஗͍)
12/22 1800 - 2200 CIR ๮ঢ় ଎౓Ұఆ (଎͍)
12/23 2000 - 2300 CIR ෆఆܗ ଎౓มಈ
12/25 1600 - 2200 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
12/29 1500 - 1900 ੩Ժ࣌ ๮ঢ় ଎౓Ұఆ
1/26 1300 - 1500 ੩Ժ࣌ TOI ଎౓Ұఆ
2/1 0200 - 0600 CIR ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
2/18 0000 - 0600 CIR ๮ঢ় ଎౓Ұఆ
2/22 0100 - 1100 ੩Ժ࣌ ෆఆܗ ଎౓มಈ (ඬ͍ͬͯΔ)
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4.3 γʔζϯผͷۃףύονͷੑ࣭
4.3.1 ۃףύονͷ௕ظؒมಈ: ؍ଌ೥౓ผͷղੳ
ਤ 4.2 ͸ॳ೥౓؍ଌظؒ (2015 ೥ 10 ݄ - 2016 ೥ 2 ݄)ɺਤ 4.3 ͸࣍೥౓؍ଌظؒ (2016
೥ 10 ݄ - 2017 ೥ 2 ݄)ͷଠཅ෩σʔλͱ Dst ࢦ਺ͷϓϩοτΛදͨ͠΋ͷͰ͋Δɻ্͔Β
ॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF Bz ɺDst ࢦ਺Λ͓ࣔͯ͠Γσʔλͷ࣌ؒ෼ղೳ͸
1 ೔Ͱ͋Δɻॎ͕࣠ͦΕͧΕͷύϥϝʔλͷ஋ɺԣ͕࣠ͦΕͧΕͷ؍ଌظؒͱͳ͓ͬͯΓɺ
ԣ࣠ʹؔͯ͠͸݄ຖʹॎͷ఺ઢͰ۠੾ΒΕ͍ͯΔɻ·ͨɺCIR ͱ੩Ժ࣌ͷ൑ผΛ͢ΔͨΊ
ʹଠཅ෩ͷ଎౓ͷϓϩοτʹ͸ 450 km/s Ͱ఺ઢ͕Ҿ͔Ε͓ͯΓɺIMF ͷେ͖͞ͷϓϩο
τʹ͸ 7 nT Ͱ఺ઢ͕Ҿ͔Ε͍ͯΔɻͦΕʹՃ͑ɺද 4.2, 4.3 ʹ·ͱΊΒΕͨۃףύονͷ
දΛݩʹ CME, CIR, ੩Ժ࣌ʹ͓͚Δۃףύονͷൃੜظؒͷ৭෼͚ΛߦͳͬͨɻͦΕͧΕ
ͷਤதͷ੺৭ͷྖҬ͸ CME ൃੜʹ൐͏ۃףύον͕ൃੜͨ࣌ؒ͠ɺ੨৭ͷྖҬ͸ CIR ൃ
ੜʹ൐͏ۃףύον͕ൃੜͨ࣌ؒ͠ɺ྘৭ͷྖҬ͸੩Ժ࣌ʹۃףύον͕ൃੜͨ࣌ؒ͠Λද
͍ͯ͠Δɻ·ͨɺփ৭ͷྖҬͷ࣌ؒଳ͸؍ଌ͕ߦ͍͑ͯͳ͍࣌ؒଳΛද͍ͯ͠Δɻ
ਤ 4.2 ͷଠཅ෩଎౓ͷϓϩοτʹண໨͢ΔͱɺͦΕͧΕͷ݄ͷॳ०ʹ CIR ͷӨڹ͕౸དྷ
ͨ͠ͱࢥΘΕΔࣅͨܗঢ়ͷ૿େ͕ճؼతʹग़ݱ͍ͯ͠Δ͜ͱ͕෼͔Δɻ·ͨɺͦΕΒͷࢁ
ʹ੨͍ྖҬͰғ·Εͨ CIR ൃੜʹ൐͏ۃףύονͷݕग़͕ूத͍ͯ͠Δ͜ͱ΋෼͔Δɻಛ
ʹɺ12 ݄ͷॳ०ʹଟ͘ͷ CIR ൃੜʹ൐͏ۃףύον͕ݕग़͞Ε͍ͯΔɻ͔͠͠ɺ2016 ೥
2 ݄ʹண໨͢ΔͱɺCIR ൃੜʹ൐͏ۃףύονͷݕग़͕গͳ͘ɺٯʹ੩Ժ࣌ʹൃੜ͢Δۃף
ύονͷݕग़͕ଟ͍ɻ͜Ε͸ճؼతʹ஍ٿ΁౸ୡ͢Δ CIR ͷӨڹ͕ऑ͔ͬͨͨΊͩͱߟ͑
ΒΕΔɻͦͷݱΘΕͱͯ͠ɺଠཅ෩ͷ଎౓͕ 450 km/s ʹୡ͍ͯ͠ͳ͍͜ͱ͕Θ͔Δɻ





ͷষͰٞ࿦Λ͢Δɻ·ͨɺਤ 4.2 ͱਤ 4.3ͷ૒ํʹڞ௨͍ͯ͠Δ͜ͱ͸ɺCME, CIR ൃੜ࣌
ʹ͸ Dst ࢦ਺͕Լ͕͓ͬͯΓɺ࣓ؾཛྷ͕ൃੜ͍ͯ͠Δ͜ͱ͕ݟͯऔΕΔɻ
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2015 / 10 - 2016 / 2
2015 / 10 2015 / 11 2015 / 12 2016 / 1 2016 / 2
ਤ 4.2: 2015 ೥ 10 ݄͔Β 2016 ೥ 2 ݄·Ͱͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ:
CIR ൃੜظؒ, ྘ઢ: ੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF BzɺDST
ࢦ਺.
ୈ 4ষ ղੳ݁Ռ 28










































































































2016 / 10 - 2017 / 2
2016 / 10 2016 / 11 2016 / 12 2017 / 1 2017 / 2
ਤ 4.3: 2016 ೥ 10 ݄͔Β 2017 ೥ 2 ݄·Ͱͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ:
CIR ൃੜظؒ, ྘ઢ: ੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF BzɺDST
ࢦ਺
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4.3.2 ۃףύονͷ୹ظతੑ࣭: ݄ผͷղੳ
ਤ 4.2, 4.3 Λࡉ͔͘ݟ͍ͯͨ͘Ίʹਤ 4.4 - 4.12 Λ࡞੒ͨ͠ɻਤ 4.4 - 4.7 ͸ॳ೥౓؍ଌظ
ؒ, ਤ 4.8 - 4.12 ͸࣍೥౓؍ଌظؒʹ͓͚Δ݄͝ͱͷଠཅ෩ͷσʔλͱͳ͓ͬͯΓɺ্͔Β
ॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF By ɺIMF Bz ͱͳ͍ͬͯΔɻॎ͕࣠ͦΕͧΕͷύ
ϥϝʔλͷ஋ɺԣ࣠͸ͦΕͧΕͷ݄ʹ͓͚Δ௨͠೔ (ͦͷ೥ͷ 1 ݄ 1 ೔͔Βͷ೔ʹͪ, ྫ:
2015 ೥ 11 ݄ 1 ೔͸௨͠೔Ͱ 304 ೔)Ͱ͋Δɻ͜ΕΒͷਤʹ͓͍ͯ΋ਤ 4.2, ਤ 4.3 ͱಉ༷
ʹ CIR ͱ੩Ժ࣌ͷ൑ผΛ͢ΔͨΊʹଠཅ෩ͷ଎౓ͷϓϩοτʹ͸ 450 km/s Ͱ఺ઢ͕Ҿ͔
Ε͓ͯΓɺIMF ͷେ͖͞ͷϓϩοτʹ͸ 7 nT Ͱ఺ઢ͕Ҿ͔Ε͍ͯΔɻਤதͷ੺ɺ੨ɺ྘ɺ
փ৭ͷྖҬʹ͍ͭͯ΋ਤ 4.2, 4.3 ͱಉ༷ʹ۠ผ͍ͯ͠Δɻ
ॳ೥౓ղੳظؒͰ͋Δਤ 4.4 - 4.7 ͦΕͧΕʹண໨͢Δͱɺଠཅ෩ͷ଎౓ͷϓϩοτʹ͓
͍ͯͦΕͧΕͷ݄ͷॳ०ʹ͋Δେ͖ͳ૿େʹ CIR ൃੜʹ൐͏ۃףύον͕ଟ͘ݕग़͞Εͯ
͓Γɺճؼతʹۃףύον͕ൃੜ͍ͯ͠Δ͜ͱ͕ࣔࠦ͞ΕΔɻ·ͨɺ੩Ժ࣌ͷۃףύονͷ
ൃੜʹ͍ͭͯ͸ IMF Bz ͷάϥϑʹண໨͢Δͱɺෛͷ࣌ؒଳͰ͋Δ͜ͱ͕ݟͯऔΕΔɻ͜
Ε͸ۃףύονͷൃੜʹඞཁͳ৚͕݅ຬͨ͞Ε͍ͯΔͨΊɺ੩Ժ࣌ʹ΋ൃੜͨ͠ͱߟ͑ΒΕ
ΔɻCME ൃੜʹ൐͏ۃףύον͸ 2015 ೥ 11 ݄ 7 ೔ͱɺ2016 ೥ 2 ݄ 8 ೔Ͱ͋ΓɺಛʹӨ
ڹ͕ڧ͔ͬͨ 2015 ೥ 11 ݄ 7 ೔͸ଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz ͷશ
ͯͷύϥϝʔλ͕ٸܹʹมԽ͍ͯ͠Δ͜ͱ͕ݟͯऔΕɺCME ൃੜʹ൐͏ಛ௃తͳύϥϝʔ
λมಈΛ֬ೝ͢Δ͜ͱ͕Ͱ͖ͨɻ





ॳ೥౓ղੳظؒͱಉ༷ʹɺ੩Ժ࣌ʹ͓͚Δۃףύονͷൃੜͷࡍʹ͸ IMF Bz ͕ෛͷ࣌ؒ
ଳͰ͋Δ͜ͱ͕ݟͯऔΕΔɻ
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ਤ 4.4: 2015 ೥ 11 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:
੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.5: 2015 ೥ 12 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:
੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.6: 2016 ೥ 1 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ: ੩
Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.7: 2016 ೥ 2 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ: ੩
Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.8: 2016 ೥ 10 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:
੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.9: 2016 ೥ 11 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:
੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.10: 2016 ೥ 12 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:
੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.11: 2017 ೥ 1 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:
੩Ժ࣌), ্͔Βॱʹଠཅ෩ͷ଎౓ɺIMF ͷେ͖͞ɺIMF ByɺIMF Bz.
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ਤ 4.12: 2017 ೥ 2 ݄ͷσʔλϓϩοτ (੺ઢ: CME ൃੜظؒ, ੨ઢ: CIR ൃੜظؒ, ྘ઢ:




CME, CIR, ੩Ժ࣌ʹ൐͏ۃףύονͷൃੜස౓ʹ͍ͭͯͷٞ࿦Λߦ͏ɻද 4.2, 4.3 ͔Β




ද 5.1: CME, CIR, ੩Ժ࣌ʹ൐͏ۃףύονͷൃੜ࣌ؒͱͦͷׂ߹.














͸ CIR ͸ଠཅ׆ಈʹ߹Θͤͯ໿ 27 ೔पظͰൃੜ͢Δ͕ɺຖճ׬શʹಉ͡ଠཅ෩͕ಉ࣌͡
ؒʹ஍ٿʹ౸ୡ͢ΔΘ͚Ͱ͸ͳ͍ͨΊɺUT ʹґଘ͢Δۃףύονͷੑ࣭͸ͦͷ࣌ʑͰมԽ
ͯ͠͠·͏͔ΒͰ͋Δɻ
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·ͨɺCIR ͸ଠཅ׆ಈ౓ʹ߹Θͤͯൃੜ͢Δ͜ͱ͕஌ΒΕ͓ͯΓɺ۩ମతʹ͸ଠཅ׆ಈ





ද 5.2: ղੳظؒผͷ CIR ʹ൐͏ۃףύονͷൃੜ࣌ؒ.
ղੳ೥౓ ۃףύονͷൃੜ࣌ؒͷ߹ܭ (࣌ؒ)
ॳ೥౓ղੳ (2015 ೥ 10 ݄ - 2016 ೥ 2 ݄) 158
࣍೥౓ղੳ (2016 ೥ 10 ݄ - 2017 ೥ 2 ݄) 71
͜ͷද͔Βɺॳ೥౓ղੳظؒதͷ CIR ൃੜʹ൐͏ۃףύον͕࣍೥౓ղੳظؒதΑΓ΋
໿ 2 ഒ΋ଟ͍͜ͱ͕Θ͔Δɻ͜Ε͸ଠཅ׆ಈۃେظͱۃখظͷڥ໨Ͱ͋ͬͨ͜ͱ͕ݪҼͷ
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ਤ 5.1: 1976 ೥͔Β 2017 ೥ͷ IMF ͷେ͖͞ͷϓϩοτ (փ৭ͷྖҬ: ຊݚڀͷղੳظؒ,
఺ઢ: ଠཅ׆ಈظͷڥ)
5.1.2 ੩Ժ࣌ʹ͓͚Δۃףύονͷੑ࣭
ද 5.1 Ͱ஫໨͢Δ΂͖΋͏ 1 ͭͷ఺͸੩Ժ࣌ʹൃੜ͢Δۃףύον͕શମͷ 20 % Λ઎
Ί͍ͯΔͱ͜ΖͰ͋Δɻ੩Ժ࣌ʹۃףύονͷൃੜ͕֬ೝ͞ΕͨશͯͷΠϕϯτͷ IMF Bz
Λਤ 4.4 - 4.12 ͱ̍೔ຖͷσʔλͰ֬ೝͨ͠ͱ͜ΖɺશͯͷΠϕϯτʹ͓͍ͯ IMF Bz < 0
ͷ৚͕݅ຬͨ͞Ε͍ͯͨ͜ͱ͕൑໌ͨ͠ɻ͜Ε͸ۃףύον͕ൃੜ͢ΔͨΊͷ৚݅Ͱ͋Δ͜
ͱ͕஌ΒΕ͓ͯΓɺ੩Ժ࣌ʹ͓͚ΔۃףύονൃੜͷཁҼͰ͋Δͱߟ͑ΒΕΔɻ·ͨɺ੩Ժ
࣌ʹ͓͚Δۃףύονͷൃੜ࣌ؒΛ 4 ࣌ؒҎԼͷΠϕϯτͱͦΕҎ֎Ͱ෼͚ͨ΋ͷ͕ද 5.3
Ͱ͋Δɻ೔෇Λӽ͢Πϕϯτʹؔͯ͠͸ 2 ͭͷΠϕϯτͰ 1 ͭͱ͢Δ (ྫ: 2015 ೥ 11 ݄ 1
೔ͷ 2000 - 2400 UT ͱ 2015 ೥ 11 ݄ 2 ೔ͷ 0000 - 0400 UT ͷΠϕϯτ͸߹Θͤͯ 1 Π
ϕϯτͱͯ͠Χ΢ϯτ͢Δ)ɻ
ද 5.3 ͔ΒΘ͔ΔΑ͏ʹɺ੩Ժ࣌ʹ͓͚Δۃףύον͸ൃੜ࣌ؒʹ͹Β͖͕ͭ͋Γɺ͔ͭ
ද 4.2, 4.3 ͱਤ 4.4 - 4.12 Λࢀরͯ͠෼͔Δͱ͓Γ CIR ͷΑ͏ʹճؼతʹൃੜ͍ͯ͠Δͷ
Ͱ͸ͳ͘ɺCME ͷΑ͏ʹಥൃతʹൃੜ͍ͯ͠Δ͜ͱ͕Θ͔Δɻ͜Ε͸੩Ժ࣌ʹ͓͚Δۃף
ύον͸ IMF Bz ͕Ӊ஦ۭؒͷঢ়ଶʹΑͬͯۮવෛʹৼΕͨ͜ͱʹΑͬͯൃੜͨ͠ͱߟ͑
ΒΕΔͷͰɺCIR ͷΑ͏ʹنଇੑ͸ଘࡏ͠ͳ͍ɻͦΕʹՃ͑ɺIMF Bz ΋ෛʹେ͖͘͸ৼΕ
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ද 5.3: ੩Ժ࣌ʹ͓͚Δۃףύονͷൃੜ࣌ؒ෼͚.
Πϕϯτ਺ (ݸ) Πϕϯτͷׂ߹ (%)
ۃףύονͷൃੜ࣌ؒ (3 ࣌ؒҎԼ) 9 53














• ۃףύονͷൃੜཁҼ͸ CIR ͕େ൒Ͱ͋Γɺ༧ଌՄೳͰ͋Δɻ













ද 5.4: CME, CIR, ੩Ժ࣌ʹൃੜͨ͠ۃףύονͷܗঢ়ผൃੜ࣌ؒͷ߹ܭͱΠϕϯτ਺.
ൃੜཁҼ ๮ঢ়ۃףύονͱ TOI ෆఆܗ
ൃੜ࣌ؒ (࣌ؒ) Πϕϯτ਺ (ݸ) ൃੜ࣌ؒ (࣌ؒ) Πϕϯτ਺ (ݸ)
CME 23 3 0 0
CIR 133 16 96 19
੩Ժ࣌ 52 11 31 6
ද 5.5: CME, CIR, ੩Ժ࣌ʹൃੜͨ͠ۃףύονͷ଎౓ผൃੜ࣌ؒͷ߹ܭͱΠϕϯτ਺.
ൃੜཁҼ ଎౓Ұఆͷۃףύον ଎౓มಈͷۃףύον
ൃੜ࣌ؒ (࣌ؒ) Πϕϯτ਺ (ݸ) ൃੜ࣌ؒ (࣌ؒ) Πϕϯτ਺ (ݸ)
CME 23 3 0 0
CIR 77 15 154 21
੩Ժ࣌ 52 11 31 6
ද 5.6: CME, CIR, ੩Ժ࣌ʹൃੜͨ͠ۃףύονͷܗঢ়ผൃੜ࣌ؒͷ߹ܭɺΠϕϯτ਺ͷ
ׂ߹.
ൃੜཁҼ ๮ঢ়ۃףύονͱ TOI ෆఆܗ
ൃੜ࣌ؒ (%) Πϕϯτ਺ (%) ൃੜ࣌ؒ (%) Πϕϯτ਺ (%)
CME 100 100 0 0
CIR 58 46 42 54
੩Ժ࣌ 63 65 37 35
5.2.1 CIR ൃੜʹ൐͏ۃףύονͷੑ࣭
·ͣ CIR ൃੜʹ൐͏ۃףύονʹ͍ͭͯߟ࡯Λߦ͏ɻද 5.6ɺ5.7 ʹண໨͢ΔͱɺCIR ൃ
ੜʹ൐͏ۃףύονʹ͍ͭͯܗঢ়ʹؔͯ͠͸ଟগ๮ঢ়ͷۃףύον͕ଟ͍͕ɺ͸͖ͬΓͱ͠
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ද 5.7: CME, CIR, ੩Ժ࣌ʹൃੜͨ͠ۃףύονͷ଎౓ผൃੜ࣌ؒͷ߹ܭɺΠϕϯτ਺ͷ
ׂ߹.
ൃੜཁҼ ଎౓Ұఆͷۃףύον ଎౓มಈͷۃףύον
ൃੜ࣌ؒ (%) Πϕϯτ਺ (%) ൃੜ࣌ؒ (%) Πϕϯτ਺ (%)
CME 100 100 0 0
CIR 33 42 67 58
੩Ժ࣌ 63 65 37 35
ͨࠩ͸ग़ͳ͔ͬͨɻͦ͜Ͱɺ͞Βʹࡉ͔͘ݟ͍ͯͨ͘Ίʹܗঢ়ผͷۃףύονͷΠϕϯτʹ
ؔͯ͠ 3 ࣌ؒҎԼͷΠϕϯτͱ 4 ࣌ؒҎ্ͷΠϕϯτʹ෼ྨͨ͠ɻͦͷ݁Ռ͕ද 5.8 Ͱ͋
Γɺ֤Πϕϯτ਺ͱͦͷׂ߹Λಋग़ͨ͠ɻ
ද 5.8: CIR ൃੜʹ൐͏ۃףύονͷܗঢ়ຖͷൃੜ࣌ؒผͷΠϕϯτ਺ͱͦͷׂ߹.
๮ঢ়ͷۃףύον ෆఆܗͷۃףύον
ൃੜ࣌ؒ 3 ࣌ؒҎԼ 4 ࣌ؒҎ্ 3 ࣌ؒҎԼ 4 ࣌ؒҎ্
Πϕϯτ਺ (ݸ) 1 15 8 12




ͷେ͖͞ʹண໨ͨ͠ɻྫͱͯ͠ 2015 ೥ 12 ݄ 10 ೔ ͷ 0000 - 0400 UT ͱ 2016 ೥ 1 ݄ 6 ೔
ͷ 0000 - 0400 UT ͷ CIR ൃੜʹ൐͏ۃףύονΛऔΓ͋͛Δɻਤ 5.2 ͸ 2015 ೥ 12 ݄ 10
೔ͷ 0000 - 0400 ͷσʔλɺਤ 5.3 ͸ 2016 ೥ 1 ݄ 6 ೔ͷ 0000 - 0400 ͷσʔλͰ͋Γɺ্
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By ͷมಈͷେ͖͞ʹΑܾͬͯఆ͞ΕΔ͜ͱ͕Θ͔ͬͨɻ
ਤ 5.2: 2015 ೥ 12 ݄ 10 ೔ͷ 0000 - 0400 ʹ؍ଌ͞Εͨ IMF ͱશఱը૾ͷೆ๺அ໘ͷέΦ
άϥϜ, ্͔Βॱʹ IMF By, IMF Bz, έΦάϥϜͱͳ͍ͬͯΔ.
ਤ 5.3: 2016 ೥ 1 ݄ 6 ೔ͷ 0000 - 0400 ʹ؍ଌ͞Εͨ IMF ͱશఱը૾ͷೆ๺அ໘ͷέΦά
ϥϜ, ্͔Βॱʹ IMF By, IMF Bz, έΦάϥϜͱͳ͍ͬͯΔ.
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࣍ʹ଎౓ʹؔͯ͠͸଎౓͕มಈ͢Δۃףύον͕΍΍ଟ͍͜ͱ͕Θ͔ͬͨɻܗঢ়ͷ৔߹ͱ
ಉ༷ʹɺ଎౓ผͷۃףύονͷΠϕϯτʹؔͯ͠ 3 ࣌ؒҎԼͷΠϕϯτͱ 4 ࣌ؒҎ্ͷΠ
ϕϯτʹ෼ྨͨ͠ɻͦͷ݁Ռ͕ද 5.9 Ͱ͋Γɺ֤Πϕϯτ਺ͱͦͷׂ߹Λಋग़ͨ͠ɻ
ද 5.9: CIR ൃੜʹ൐͏ۃףύονͷ଎౓ຖͷൃੜ࣌ؒผͷΠϕϯτ਺ͱͦͷׂ߹.
଎౓Ұఆͷۃףύον ଎౓มಈͷۃףύον
ൃੜ࣌ؒ 3 ࣌ؒҎԼ 4 ࣌ؒҎ্ 3 ࣌ؒҎԼ 4 ࣌ؒҎ্
Πϕϯτ਺ (ݸ) 7 8 4 17
ׂ߹ (%) 47 53 19 81
ද 5.9 ͷ଎౓มಈͷۃףύον͔Βݟ͍ͯ͘ͱɺ4 ࣌ؒҎ্ͷΠϕϯτ͕ 80 % Λ௒͑ɺ
େଟ਺Λ઎Ί͍ͯΔ͜ͱ͕൑໌ͨ͠ɻ͜Ε͸௕࣌ؒۃףύον͕ൃੜͨ͠৔߹ɺͦͷظؒͷ








Αͬͯ൓ଠཅํ޲΁ͱ఻ൖ͍ͯ͘͠ͱߟ͑ΒΕΔɻྫͱͯ͠ 2015 ೥ 12 ݄ 10 ೔ ͷ 0000 -
2400 UT ʹൃੜͨ͠ CIR ൃੜʹ൐͏ۃףύονΛऔΓ͋͛Δɻਤ 5.4 ͸ 2015 ೥ 12 ݄ 10
೔ͷ 1800 - 2200 ͷσʔλͰ͋Γɺ্͔Β IMF ByɺIMF Bzɺશఱը૾ͷೆ๺அ໘ͷέΦά
ϥϜͰ͋Δɻԣ࣠͸ͦΕͧΕ࣌ؒΛද͓ͯ͠ΓɺIMF ͷϓϩοτͷॎ࣠͸େ͖͞ɺέΦά
ϥϜͷॎ࣠͸ೆ๺அ໘Λද͍ͯ͠Δɻ·ͨɺέΦάϥϜͷΧϥʔεέʔϧ͸ന͍΄Ͳ໌Δ͍









৔߹͸ͦͷظؒதͷ IMF Bz ͷมಈʹΑͬͯ଎౓͕ܾఆ͞ΕΔ͍ͯΔͱߟ͑ΒΕΔɻͦΕ
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͸ CIR ൃੜʹ൐͏ IMF Bz ͷมಈ͕ϓϥζϚରྲྀͷܗͱେ͖͞ΛมԽͤ͞ɺۃףύονΛ
Ұఆ଎౓Ͱ఻ൖͤ͞Δ͜ͱ͕Ͱ͖ͳ͍͜ͱ͕ཁҼͰ͋Δɻ
ਤ 5.4: 2015 ೥ 12 ݄ 10 ೔ͷ 1800 - 2200 ʹ؍ଌ͞Εͨ IMF ͱશఱը૾ͷೆ๺அ໘ͷέΦ
άϥϜ, ্͔Βॱʹ IMF By, IMF Bz, έΦάϥϜͱͳ͍ͬͯΔ.
ୈ 5ষ ߟ࡯ 48
ਤ 5.5: 2015 ೥ 12 ݄ 10 ೔ 1936 - 2018 UT ʹ؍ଌ͞Εͨ 630.0 nm େؾޫͷ 10 ෼ຖͷσʔ







͠ɺ੩Ժ࣌Ͱ͸ଟ͘ͷ৔߹ɺIMF ByɺIMF Bz ͷมಈ͕খ͍ͨ͞ΊɺͦΕʹ൐͏ۃףϓϥ
ζϚରྲྀͷܗঢ়ͱେ͖͞͸େ͖͘͸มԽ͠ͳ͍ͱߟ͑ΒΕΔɻΑͬͯϓϥζϚରྲྀ͕೔রҬ
ϓϥζϚΛ෼அ͠ʹ͍͘ঢ়گͰ͋ΔͨΊɺ๮ঢ়΍ TOI ͱ͍ͬͨେ͖ͳߏ଄͔ͭҰఆ଎౓ͷ
ۃףύον͕සൟʹ؍ଌ͞Εͨͱߟ͑ΒΕΔɻྫͱͯ͠ 2016 ೥ 1 ݄ 31 ೔ͷ 0000 - 1200
UT ʹൃੜͨ͠ۃףύονΛऔΓ͋͛Δɻਤ 5.6 ͸ 2016 ೥ 1 ݄ 31 ೔ͷσʔλͰ͋Γɺ্
͔Β IMF ByɺIMF Bzɺશఱը૾ͷೆ๺அ໘ͷέΦάϥϜͰ͋Δɻԣ࣠͸ͦΕͧΕ࣌ؒΛ




ͨσʔλͱ SuperDARN ͔Βಘͨରྲྀͷσʔλͱ Terminator Λϓϩοτͨ͠΋ͷͰ͋Δɻ
શఱը૾ͷΧϥʔεέʔϧ͸ന͍΄Ͳ໌Δ͍͜ͱΛ͓ࣔͯ͠Γɺ SuperDARN ͷΧϥʔε
έʔϧ͸੺͍΄Ͳରྲྀͷ଎౓͕଎͍͜ͱΛ͍ࣔͯ͠Δɻਤ 5.6 ͔Β IMF By ͸ਖ਼ʹҰఆͰ




ਤ 5.6: 2016 ೥ 1 ݄ 31 ೔ͷ 0000 - 1200 ʹ؍ଌ͞Εͨ IMF ͱશఱը૾ͷೆ๺அ໘ͷέΦ
άϥϜ, ্͔Βॱʹ IMF By, IMF Bz, έΦάϥϜͱͳ͍ͬͯΔ.
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ਤ 5.7: 2016 ೥ 1 ݄ 31 ೔ 0120 - 0240 UT ʹ؍ଌ͞Εͨ 630.0 nm େؾޫͷ 10 ෼ຖͷσʔ
λ, (a) - (i) ॱʹ 10 ෼ຖʹͳ͍ͬͯΔ.
5.2.3 CME ൃੜʹ൐͏ۃףύονͷੑ࣭
࠷ޙʹ CME ൃੜʹ൐͏ۃףύονʹ͍ͭͯߟ࡯Λߦ͏ɻද 5.6, ද 5.7 ʹண໨͢Δͱɺ
CMEൃੜʹ൐͏ۃףύον͸଎౓͕Ұఆ͔ͭ๮ঢ়ͷۃףύονͱ TOIʹݶΒΕΔ͜ͱ͕Θ
͔Δɻ͜Ε͸ CME ൃੜʹ൐͏ IMF ͷมಈ͕ݪҼͰ͋Δͱߟ͑ΒΕΔɻCME ʹ൐͏ IMF
Bz ͸Ұൠతʹ௕࣌ؒͷؒେ͖͘ೆ޲͖ʹ৮ΕΔ͜ͱ͕஌ΒΕ͍ͯΔɻࠓճ؍ଌ͞Εͨ 3 ͭ
ͷ CME ൃੜʹ൐͏ۃףύονͷΠϕϯτ͸શͯ IMF Bz ͕ -10 nT Ͱ҆ఆ͍ͯͨ͠ɻྫ
ͱͯ͠ 2015 ೥ 11 ݄ 7 ೔ͷ 0000 - 0800 ʹൃੜͨ͠ۃףύονΛऔΓ͋͛Δɻਤ 5.8 ͸
2015 ೥ 11 ݄ 7 ೔ͷσʔλͰ͋Γɺ্͔Β IMF ByɺIMF Bzɺશఱը૾ͷೆ๺அ໘ͷέΦ
άϥϜͰ͋Δɻԣ࣠͸ͦΕͧΕ࣌ؒΛද͓ͯ͠ΓɺIMF ͷϓϩοτͷॎ࣠͸େ͖͞ɺέΦ
άϥϜͷॎ࣠͸ೆ๺அ໘Λද͍ͯ͠Δɻ·ͨɺέΦάϥϜͷΧϥʔεέʔϧ͸ന͍΄Ͳ໌
Δ͍͜ͱΛ͍ࣔͯ͠Δɻਤ 5.9 ͸ಉظؒͷ 10 ෼͝ͱͷσʔλϚοϐϯάͰ͋ΓɺӉ஦͔Β
஍ٿΛݟԼΖ͢࠲ඪܥʹΠ΢ϨΧ͔Βಘͨσʔλͱ SuperDARN ͔Βಘͨରྲྀͷσʔλͱ
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Terminator Λϓϩοτͨ͠΋ͷͰ͋Δɻશఱը૾ͷΧϥʔεέʔϧ͸ന͍΄Ͳ໌Δ͍͜ͱ
Λ͓ࣔͯ͠Γɺ SuperDARN ͷΧϥʔεέʔϧ͸੺͍΄Ͳରྲྀͷ଎౓͕଎͍͜ͱΛࣔͯ͠
͍Δɻਤ 5.9 ͔Βۃףύον͕ൃੜ͍ͯ͠Δ 0000 - 0800 UT Ͱ͸ IMF Bz ͕ -10 nT ͰҰ
ఆͰ͋Δ͜ͱ͕Θ͔ΔɻͦΕʹ൐͍ɺਤ 5.9 ʹ͓͍ͯରྲྀ͸࣓ؾҢ౓ 70 ౓ʹ·Ͱୡ͓ͯ͠
Γɺ·ͨܗঢ়ɺେ͖͞ڞʹมԽ͍ͯ͠ͳ͍͜ͱ͕Θ͔Δɻଞͷ 3 ྫͰ΋ಉ༷ͷ IMF Bz ͱ
ϓϥζϚରྲྀ͕֬ೝ͞ΕͨɻҎ্ΑΓɺCME ൃੜʹ൐͏ۃףύον͸Ұఆ଎౓͔ͭ๮ঢ়ͷ
ۃףύονͱ TOI ͷΑ͏ͳʹେ͖ͳߏ଄ʹݶΒΕΔ͜ͱ͕൑໌ͨ͠ɻ
ਤ 5.8: 2015 ೥ 11 ݄ 7 ೔ͷ 0000 - 0800 ʹ؍ଌ͞Εͨ IMF ͱશఱը૾ͷೆ๺அ໘ͷέΦ
άϥϜ, ্͔Βॱʹ IMF By, IMF Bz, έΦάϥϜͱͳ͍ͬͯΔ.
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ਤ 5.9: 2015 ೥ 11 ݄ 7 ೔ 0520 - 0800 UT ʹ؍ଌ͞Εͨ 630.0 nm େؾޫͷ 10 ෼ຖͷσʔ
λ, (a) - (i) ॱʹ 10 ෼ຖʹͳ͍ͬͯΔ.
5.2.4 ൃੜཁҼผͷۃףύονͷܗঢ়ɺ଎౓ʹؔ͢Δ·ͱΊ
Ҏ্ͷ 3 ͭͷύλʔϯͷൺֱ͔Β൑໌ͨ͜͠ͱΛ·ͱΊΔͱҎԼͷΑ͏ʹͳΔɻ
• CIR ൃੜʹ൐͏ۃףύονͷܗঢ়͸ IMF By ͷมಈͷେ͖͞ʹΑܾͬͯఆ͞ΕΔɻ
• CIRൃੜʹ൐͏ۃףύον͸௕ظؒൃੜ͍ͯ͠Δ৔߹͸଎౓͕ҰఆͰͳ͍͜ͱ͕ଟ͘ɺ
୹ظؒൃੜ͍ͯ͠Δ৔߹͸ͦͷظؒதͷ IMF Bz ͷมಈʹΑͬͯ଎౓͕ܾఆ͢Δɻ
• ੩Ժ࣌ʹ൐͏ۃףύον͸ IMF ͷมಈ͕খ͍ͨ͞Ίɺ๮ঢ়΍ TOI ͱ͍ͬͨେ͖ͳߏ
଄͔ͭ଎౓ͷ଎͍ۃףύον͕ൃੜ͢Δ
• CME ൃੜʹ൐͏ۃףύον͸Ұఆ଎౓͔ͭ๮ঢ়ͷۃףύονͱ TOI ʹݶΒΕΔ
Ҏ্ͷ 4 ͭʹڞ௨͍ͯ͠Δ͜ͱ͔ΒɺCMEɺCIRɺ੩Ժ࣌ʹݶΒͣɺۃףύονͷܗঢ়͸





ΧͰͷޫֶ؍ଌΛ૊Έ߹ΘͤɺେྔͷΠϕϯτͷղੳΛ௨ͯ͡ CME, CIR, ੩Ժ࣌ͷ 3 ͭ
ͷଠཅ෩ͷύλʔϯͱۃףύονͷੑ࣭ΛൺֱΛߦͳͬͨɻͦͷ݁Ռɺ͜Ε·ͰͷݚڀͰ͸
ٞ࿦͞Ε͍ͯͳ͔ͬͨ CME, CIR, ੩Ժ࣌ʹ͓͚Δۃףύονͷੑ࣭Λ໌Β͔ʹ͢Δ͜ͱ͕
Ͱ͖ͨɻCIRɺCMEɺ੩Ժ࣌ʹ൐͏ۃףύονੑ࣭ʹ͍ͭͯ໌Β͔ʹͳͬͨ͜ͱΛͦΕͧ
Ε·ͱΊΔɻ
CIR ൃੜʹ൐͏ۃףύονʹ͍ͭͯ൑໌ͨ͜͠ͱ͸ҎԼͷ 4 ఺Ͱ͋Δɻ
• ໨ࢹʹΑΔਖ਼֬ͳۃףύονͷݕग़Λߦͳͬͨ݁ՌɺCIR ൃੜʹ൐͏ۃףύονͷׂ
߹͕ 70 %Λ઎Ί͍ͯͨ͜ͱ͔ΒɺۃףύονͷओͳൃੜཁҼ͸ CIRͰ͋Δͱݴ͑Δɻ
• CIR ͸ଠཅ׆ಈʹ߹Θͤͯ໿ 27 ೔पظͰճؼతʹൃੜ͢Δ͜ͱʹՃ͑ɺۃףύον
ͷओͳൃੜཁҼ͸ CIR Ͱ͋ΔͨΊɺۃףύονͷ༧ଌ͸ՄೳͰ͋Δɻ
• ࠓޙଠཅ׆ಈ͕௿Լ͍͖ͯ͠ɺCIR ͕ൃੜ͠ʹ͍͘ঢ়ଶʹͳΔͨΊ CIR ͕ओͳൃੜ
ཁҼͰ͋Δۃףύον͸ͦΕʹ൐͍ൃੜස౓͕௿͘ͳΔɻ
• CIR ൃੜʹ൐͏ۃףύονͷܗঢ়͸ IMF By ͷมಈͷେ͖͞ʹΑܾͬͯఆ͞Εɺ଎౓
͸ IMF Bz ͷมಈʹΑܾͬͯఆ͞ΕΔɻ
CME ൃੜʹ൐͏ۃףύονʹ͍ͭͯ൑໌ͨ͜͠ͱ͸ҎԼͷ 2 ఺Ͱ͋Δɻ
• ஍ٿʹӨڹΛٴ΅͢΄ͲͷCME ͸೥ʹ਺ճ͔͠ൃੜͤͣɺ؍ଌՄೳͳ࣌ؒଳʹӨڹ
͕౸དྷͨ͠৔߹ͷΈۃףύονΛ؍ଌͰ͖ΔͨΊɺCME ൃੜʹ൐͏ۃףύον͸ൃ
ੜස౓͸௿͍͕ɺCME ͷӨڹ͸ൃੜޙ 3 -4 ೔Ͱ౸དྷ͢ΔͷͰɺൃੜ༧ଌ͸௚લʹߦ
͏͜ͱ͕ՄೳͰ͋Δɻ
• CME ൃੜʹ൐͏ IMF ͷ஋͸҆ఆ͓ͯ͠ΓɺͦΕʹ൐͍ϓϥζϚରྲྀͷܗঢ়ɺେ͖͞
΋มಈ͠ͳ͍ͨΊɺCME ൃੜʹ൐͏ۃףύον͸Ұఆ଎౓͔ͭ๮ঢ়ͷۃףύονͱ
TOI ʹݶΒΕΔɻ
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੩Ժ࣌ʹ͓͚Δۃףύονʹ͍ͭͯ൑໌ͨ͜͠ͱ͸ҎԼͷ 2 ఺Ͱ͋Δɻ
• ੩Ժ࣌ʹ͓͚Δۃףύον͸ IMF Bz ͕Ӊ஦ۭؒͷঢ়ଶʹΑͬͯۮવෛʹৼΕͨ͜ͱ
ʹΑͬͯൃੜͨ͠ͱߟ͑ΒΕΔͷͰൃੜ༧ଌ͸ࠔ೉Ͱ͋Δɻ
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